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 892 

Figure S3: Mass spectrometry analysis of human CCDC127 complete IMS domain 893 

constructs 894 

A and B. Top-down mass spectrometry measurements under denatured and non-895 

reducing and reducing conditions. Shown are the calculated and the measured molecular 896 

mass under denaturing and non-reducing (measured) and reducing (measured reducing) 897 

conditions. The shift of - 2 Da represents disulfide bond formation (A). Deconvoluted 898 

spectra collected under non-reducing and reducing (B) conditions. 899 
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 901 

Figure S4: Sequence alignment of CCDC127 902 

A: The following sequences are aligned: Homo sapiens (hsCCDC127, Uniprot accession 903 

code Q96BQ5), Mus musculus (mmCCDC127, Q3TC33), Danio rerio (drCCDC127, 904 

Q1LVA0), Xenopus laevis (xlCCDC127, A0A1L8FX28), Sus scrofa (ssCCDC127, 905 

P0C267), Chelydra serpentina (csCCDC127, A0A8C3XK02), Haliaeetus albicilla 906 

(haCCDC127, A0A7K7NSN9), Etheostoma spectabile (esCCDC127, A0A5J5DDH7), 907 

Nothobranchius furzeri (nfCCDC127, A0A1A8A906). Amino acids are colored according 908 

to their chemical and physical properties (positive charge: blue, negative charge: red, 909 

hydrophobic: green, proline and glycine: brown, all others: grey). For sequence 910 

conservation greater than 70%, the background is highlighted. Residues involved in 911 

dimerization, tetramerization, disulfide bond formation and hydrophobic patch formation 912 

are labeled with ●, ●, ● and ●, respectively. Small black dots ● represent each 10th and 913 

bigger black dots ● each 50th amino acid of human CCDC127. The secondary structure 914 

elements obtained from either the crystal structure or the Alphafold3 prediction are show 915 

above the sequences.  916 
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Figure S5: Interaction partners of the CHB identified by AlphaPulldown. 919 

A. Schematic representation of the AlphaPulldown workflow. The CHB (residues 137-920 

260) of CCDC127 has been used as bait protein, whereas all mitochondrial proteins 921 

located in either the mitochondrial outer membrane (MOM), the mitochondrial 922 

intermembrane space (IMS) or the mitochondrial inner membrane (MIM) have been used 923 

as potential interaction partners (612 proteins). The complex of the CHB with each of the 924 

selected mitochondrial proteins has been filter using a threshold of inter-chain PAE of 5, 925 

ranked based on the iptm + ptm score and listed in an output sheet (95 proteins). The top 926 

hits can be found in Table S3. 927 

B. Structure prediction, PAE plots (Predicted Aligned Error) and respective iptm, ptm and 928 

iptm + ptm scores from AlphaPulldown (APD) and Alphafold3 (AF3) runs of selected top 929 

hits: MTFR1, Uniprot accession code Q15390; ARMCX6: Uniprot accession code 930 

Q7L4S7), MTFR1-like, Uniprot accession code Q9H019; MTFR2, Uniprot accession code 931 

Q6P444. All structures are shown as carton representation. The CHB domain of 932 

CCDC127 (CCDC127137-260) is colored grey, the other proteins differently. The CHB helix 933 

α4, which is engaged in the interaction with the other proteins is highlighted in the PAE-934 

plot. 935 
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 937 
 938 

Figure S6: Loss of CCDC127 leads to alterations of mitochondrial membrane 939 

architecture. 940 

Representative transmission electron microcopy images showing the mitochondrial 941 

ultrastructure of wild-type (WT) HEK293T (A) and CCDC127 knockout (ΔCCDC127) (B) 942 

cells. CCDC127-KO mitochondria exhibit shorter and irregularly shaped cristae.  943 
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Table S1: Crystallographic data collection table 945 

Values in parentheses are for the highest resolution shell. All data sets were collected from single crystals 946 

Dataset  CCDC127CC 

Wavelength (Å) / 
beamline≠ 

0.9184 / BL14.1 

Resolution range (Å) 45 – 2.45 (2.46 – 2.45) 

Space group P3221 (154) 

Unit cell parameters (Å) 83.5, 83.5, 136.6 

Mosaicity (°)† 0.069 

Total No. of measured 
reflections 

239670 (38551) 

Unique reflections 20842 (3290) 

Multiplicity 11.5 (11.7) 

Mean I/σ(I) 11.2 (1.05)  

Completeness (%) 99.9 (99)  

Rmeas (%)‡ 15.3 (280) 

CC(1/2) (%)$ 100 (71.8)  

≠ BESSY: Berlin Electron Storage Ring for Synchrotron Radiation (Helmholtz Zentrum Berlin, Germany) 947 

†Mosaicity values reported by Aimless. 948 

+Values in parentheses refer to the highest resolution shell. 949 

‡Rmeas = Σhkl (N/(N – 1))1/2 Σi | Ii (hkl) – < I (hkl) > | / Σhkl Σi Ii (hkl), where N is the number of observations of 950 
the reflection with index hkl and Ii is the intensity of its ith observation. 951 

$CC(1/2) = Σ (x – < x >)(y - < y >) / [Σ (x - < x >)2 Σ (y - < y >)2]1/2. 952 
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Table S2: Crystallographic refinement statistics table 954 

Values in parentheses are for the highest resolution shell. 955 

Dataset CCDC127CC 

Resolution range (Å) 38 – 2.45 (2.54 – 2.45) 

Rcryst (%) 31.4 

Rfree (%) 34.5 

No. of non-H atoms 

  Protein 

  Ion 

  Ligand 

  Water 

 

2656 

5 

- 

2 

R.m.s. deviations 

  Bonds (Å) 

  Angles (°) 

 

0.013 

1.01 

Average B factors (Å2) 

  Protein 

  Ion 

  Ligand 

  Water 

 

92 

92 

- 

78 

Ramachandran plot 

  Favoured regions (%) 

  Outliers (%) 

 

100 

0.0 

MolProbity score# 1.69 

PDB entry code 9REU 

#As reported by MolProbity at http://molprobity.biochem.duke.edu/ 956 
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Table S3: Top hits of the Alphapulldown in silico interaction partner search 958 

Complex of CCDC127(137-260) with   
iptm_ptm iptm pDockQ/mpDockQ 

AF3 cross validation 

Protein name Genbank accession hit  # 
iptm pTM 

CCDC127 NP_660308 1 0,86 0,90 0,47 0,82 0,85 

Bcl-2-like protein 13 isoform i NP_001257664 2 0,80 0,82 0,22 0,13 0,55 

Cytochrome c oxidase subunit I YP_003024028 3 0,80 0,77 0,12 0,12 0,71 

Mitochondrial fission regulator 1 NP_055452 4 0,80 0,90 0,42 0,71 0,37 

ARMCX6 NP_001171697 5 0,80 0,88 0,18 0,82 0,45 

Mitochondrial fission regulator 1-like NP_001093097 6 0,80 0,88 0,33 0,88 0,42 

Mitochondrial fission regulator 2 NP_001092756 7 0,78 0,89 0,38 0,87 0,39 

DNAJ homolog subfamily C member 30 NP_115693 8 0,78 0,82 0,24 0,57 0,51 

Phosphatidate cytidylyltransferase NP_001271330 9 0,78 0,77 0,15 0,24 0,51 

Calcium uptake protein 1 NP_006068 10 0,78 0,81 0,12 0,21 0,48 

Peroxisomal carnitine O-octanoyltransferase NP_001137407 11 0,78 0,75 0,09 0,15 0,79 

Bcl-2-like protein 10 NP_065129 12 0,78 0,78 0,15 0,54 0,66 

Cholesterol side-chain cleavage enzyme NP_001093243 13 0,78 0,75 0,07 0,13 0,62 

Bcl-2-like protein 11 NP_001191039 14 0,77 0,80 0,26 0,55 0,43 

Steroidogenic acute regulatory protein NP_000340 15 0,77 0,77 0,40 0,63 0,63 

Stomatin isoform a NP_004090 16 0,76 0,80 0,33 0,17 0,4 

Septin-4 NP_001185642 17 0,76 0,82 0,28 0,65 0,45 

Regulator of microtubule dynamics protein 3 NP_060615 18 0,76 0,83 0,44 0,75 0,42 

ATP synthase peripheral stalk subunit F6 NP_001676 19 0,75 0,77 0,17 0,18 0,53 

Cytochrome c oxidase assembly factor 6 
homolog 

NP_001193570 20 0,75 0,73 0,07 0,15 0,48 

Prohibitin-2 NP_001138303 21 0,75 0,80 0,42 0,54 0,54 

Prohibitin-1 NP_002625 22 0,75 0,80 0,43 0,38 0,37 

Mitochondrial dynamics protein MID49 NP_631901 23 0,75 0,80 0,38 0,52 0,54 

Methylmalonate-semialdehyde 
dehydrogenase 

NP_005580 24 0,74 0,74 0,28 0,21 0,68 

Protein PET117 homolog NP_001158283 25 0,74 0,73 0,32 0,2 0,57 

Mitochondrial calcium uniporter regulator 1 NP_001026883 26 0,74 0,81 0,31 0,3 0,3 

Phorbol-12-myristate-13-acetate-induced 
protein 1 

NP_066950 27 0,73 0,72 0,12 0,46 0,7 

Small ribosomal subunit protein mS37 NP_976043 28 0,71 0,72 0,18 0,66 0,63 

S-adenosylhomocysteine hydrolase-like 
protein 1 

NP_001229603 29 0,71 0,68 0,18 0,24 0,4 

MICOS complex subunit MIC60 NP_001093640 30 0,70 0,79 0,15 0,34 0,28 

Coenzyme Q-binding protein COQ10 homolog 
A 

NP_653177 31 0,70 0,71 0,15 0,17 0,47 

Coiled-coil domain-containing protein 90B NP_001182 32 0,70 0,72 0,25 0,19 0,47 

Syntaxin-17 NP_060389 33 0,70 0,73 0,18 0,31 0,39 
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